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(57)Abstract: 

PURPOSE: To eliminate a distortion component 
generated by the laser transmitter of an analog optical 
transmission system. 

CONSTITUTION: A first optical carrier is modulated by 
using an information signal and a second optical carrier 
is modulated by inverting the information signal. The 
modulated first and second carriers are multiplexed into 
a single optical signal and the optical signal is 
transmitted through an optical-fiber transmission line. A 
receiver divides the optical signal into the carriers and 
restores the information signal and the inverted 
information signal. Then the receiver provides the 
information signal of an electrical area which is reduced 
in distortion by coupling both restored signals with each 
other. Therefore, a double detector balanced photodiode 
pair can be used for providing an analog RF output by 
coupling the restored information signal and inverted 
information signal. This device is practically suitable for 
the transmission of AM-VSB television signals. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A means by which said communication device generates the 1st light subcarrier in the 
equipment which communicates an analog signal on an optic fiber communication way, A means 
to modulate said 1 st light subcarrier with an analog information signal, and a means to reverse 
the phase of said analog information signal, The communication device characterized by 
consisting of a means to generate the 2nd light subcarrier, a means to modulate said 2nd light 
subcarrier with said reversal analog information signal, and a multiplexing means to multiplex to a 
lightwave signal independent in order to transmit said 1 st and 2nd light subcarrier on an optical- 
fiber-transmission way. 

[Claim 2] The communication device according to claim 1 characterized by consisting of the 
coupling means which said communication device combines the restored signal with a separation 
means to be further connected to the remote edge of said optic fiber communication way, to 
separate said lightwave signal, and to restore said information signal and a reversal information 
signal, and it provides with said information signal where a strain is mitigated in an electric field. 
[Claim 3] The communication device according to claim 2 characterized by said coupling means 
consisting of a duplex wave detector balance light diode pair. 

[Claim 4] The communication device according to claim 2 with which said coupling means inputs 
said restored information signal, and is characterized by consisting of the 1 st photodetector 
which outputs the electrical signal corresponding to it, the 2nd photodetector which inputs said 
restored reversal information signal and outputs the electrical signal corresponding to it, and the 
transformer which inputs the electric generating power from said 1 st and 2nd photodetectors, 
and is combined. 

[Claim 5] A communication device given in claim 2 thru/or any of 4 they are. [ which is 
characterized by for said multiplexing means consisting of a wavelength division multiplexer, and 
said separation means consisting of a wavelength division demultiplexer ] 
[Claim 6] A communication device given in claim 1 thru/or any of 5 they are. [ which is 
characterized by keeping slight spacing between the wavelength of said 1st laser, and the 
wavelength of said 2nd laser in order for said 1st light subcarrier generation means to consist of 
the 1 st laser, and for said 2nd light subcarrier generation means to consist of the 2nd laser and 
to make easy multiplexing and separation of the 1 st and 2nd light subcarrier which were 
modulated J 

[Claim 7] A communication device given in claim 1 thru/or any of 6 they are. [ which is 
characterized by said 1st and 2nd light subcarrier generation means consisting of semiconductor 
laser ] 

[Claim 8] The communication device according to claim 1 characterized by said multiplexing 
means consisting of a wavelength division multiplexer. 

[Claim 9] A communication device given in claim 1 thru/or any of 8 they are. [ which is 
characterized by said information signal consisting of an analog amplitude-modulated signal ] 
[Claim 1 0] In the receiver which restores an analog information signal from the 2nd optical fiber 
which carries out 1 80-degree phase shift of the 1 st optical fiber which transmits an information 
signal, and said information signal, and transmits them A means by which said receiver combines 
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said 1st optical fiber with the first detector of said optical receiver optically with a duplex wave 
detector balance light diode pair, When it consists of a means to combine said 2nd optical fiber 
with the 2nd wave detector of said optical receiver optically and said optical receiver combines 
the information signal from the 1st optical fiber, and the phase shift information signal from the 
2nd optical fiber The receiver characterized by eliminating the strain component contained there, 
falling strain level and outputting said information signal in an electric field. 

[Claim 1 1] The receiver according to claim 10 characterized by consisting of a means to receive 
the optical input signal with which said receiver includes said phase shift information signal and 
said multiplexed information signal further, and a separation means to separate the received 
optical input signal, to provide said 1st optical fiber with said information signal, and to provide 
said 2nd optical fiber with said phase shift information signal. 

[Claim 12] The receiver according to claim 11 characterized by said separation means consisting 
of a light wave length division demultiplexer. 

[Claim 1 3] In the receiver which restores an analog information signal from the optical input 
signal transmitted with the optical fiber Said receiver is connected to said fiber and said optical 
input signal is separated. A separation means to restore said information signal and the reversal 
signal of said information signal, The receiver characterized by consisting of the coupling means 
which combines with the reversal information signal which had the restored information signal 
restored, eliminates the strain component contained there, falls strain level and outputs said 
information signal in an electric field. 

[Claim 1 4] The receiver according to claim 1 3 characterized by said separation means consisting 
of a wavelength division demultiplexer. 

[Claim 15] The receiver according to claim 13 or 14 with which said coupling means inputs said 
restored information signal, and is characterized by consisting of the 1st photodetector which 
outputs the electrical signal corresponding to it, the 2nd photodetector which inputs said 
restored reversal information signal and outputs the electrical signal corresponding to it, and the 
transformer which inputs the electric generating power from said 1st and 2nd photodetectors, 
and is combined. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which eliminates the strain 
component produced with a laser transmitter in more detail about an analog lightwave 
transmission system. 
[0002] 

[Description of the Prior Art] The lightwave transmission system is realized by use in current 
and various communication link fields. For example, current use of the telephone system which 
uses the optical fiber technique for long-distance transmission of voice and a data signal is 
carried out. Similarly, the cable television network which used the optical fiber technique for 
transmission of both an analog signal and a digital signal is also working now. 
[0003] Before the optical transmission network was realized, the cable television program was 
transmitted as a radio frequency (RF) signal with the electric coaxial cable. In a fiber-optic 
transmission system, a multi-channel TV signal is transmitted using communication link laser. 
The light source is modulated using a RF signal and the modulated light is transmitted along with 
the die length of an optical fiber. 

[0004] A lightwave transmission system begins unrestricted bandwidth, improvement in system 
performance, etc. substantially, and has a remarkable advantage. However, harmonic distortion 
becomes big constraint of an analog amplitude modulation optical-communication transmitting 
system. Especially a secondary strain is introduced by such a strain and the laser which 
transmits a signal to an optical transmission system. 

[0005] U.S. Pat. No. 4,393,518 "optical-communication equipment" published by 12 in July, 1983 
is indicating the lightwave transmission system containing the transmitter which transmits an 
electric analog input signal to a receiver as two separated lightwave signals through one pair of 
optical fibers. One of the two of a lightwave signal expresses the forward part of an input signal. 
Another side expresses the negative part of an input signal. It is generated by combining two 
lightwave signals with a receiver, without the electric analog output signal showing an input signal 
containing the even harmonics component possibly produced during transmission. A receiver 
needs various amplifier including the differential amplifier, in order to reproduce an input signal. 
[0006] The U.S. application 07th entitled "the fiber-optic transmission system which eliminates a 
strain" of the copending application transferred to the same grantee / No. 436,614 are indicating 
the structure of transmitting an analog input signal to a receiver with one fiber, and transmitting 
to a receiver what reversed the input signal with a separate juxtaposition fiber. A signal is 
combined with a receiver and the harmonic distortion produced during transmission of a signal is 
canceled. Since the whole input signal is transmitted through both juxtaposition fibers, even 
when fiber of one of the two is cut, although quality deteriorates, it can restore the transmitted 
information. 
[0007] 

[Problem(s) to be Solved by the Invention] As for above-mentioned strain elimination structure, 
a fault has both. For example, since it is necessary to use a juxtaposition fiber, the construction 
costs of a transmission network become high. Moreover, the design of a receiver becomes a 
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little complicated and implementation costs become comparatively expensive. 

[0008] It is useful to offer the amelioration system which eases the strain of the optical fiber 

system which transmits analog signals, such as an amplitude modulation vestigial sideband (AM- 

VSB) TV signal. This invention offers such equipment. 

[0009] 

[Means for Solving the Problem] In this invention, the equipment for transmitting an analog signal 
on an optical-fiber-transmission way is offered. In order to generate the 1st light subcarrier, 
means, such as semiconductor laser, are equipped. The 1st light subcarrier is modulated with 
information signals, such as an analog AM signal. The phase of an information signal is reversed 
and a means to modulate the 2nd light subcarrier with the information signal after reversal is 
equipped. The 2nd light subcarrier as well as the 1st light subcarrier is generable with 
semiconductor laser. In order to transmit on one optic fiber communication way, the means 
which multiplexes both subcarriers to an independent lightwave signal (multiplexing) is equipped. 
[0010] It connects with the remote edge of an optic fiber communication way, and a receiver 
includes a means to separate a multiplexing lightwave signal (demulti pre KUSHINGU), and to 
restore an information signal and a reversal information signal. The restored signal is combined 
and the information signal of the electric field which eased the strain is offered. In the suitable 
example, this coupling means consists of a duplex wave detector balance light diode pair. It 
consists of the 1 st photodetector which outputs the electrical signal which receives the 
information signal with which the coupling means was restored in the another example, and 
corresponds, the 2nd photodetector which outputs the electrical signal which receives the 
restored reversal information signal and corresponds, and the transformer which receives the 
electric generating power from the 1st and 2nd photodetectors, and is combined. 
[001 1] A multiplexer means to use it with a transmitter can consist of wavelength division 
multiplexers. A demultiplexer means can consist of wavelength division multiplexers which 
operate to hard flow and function as a wavelength division demultiplexer. Multiplexing and 
separation of the 1st and 2nd light subcarrier which were modulated become easy by detaching 
the wavelength of a laser transmitter for a while mutually. 
[0012] 

[Example] Drawing 1 shows the transmitter by this invention. The conventional RF modulator 10 
generates many AM-VSB television signals, and they are inputted into the RF-signal splitter 12. 
The signal splitter 12 offers two paths of a RF signal. In the 1st path, a signal is reversed by the 
inverter 14, and it outputs to a track 21, and is used for the modulation of optical subcarrier 
generators, such as semiconductor laser 22. Laser 22 outputs the optical subcarrier of the 
predetermined wavelength of 1.5 microns. By modulating a laser output by the RF signal from an 
inverter 14, a reversal input signal can be transmitted with an optical fiber. In this industry, either 
the direct modulation of an optical subcarrier generator or external modulation can be used like 
common knowledge. 

[0013] After decreasing the amplitude of an input signal if needed with an attenuator 16, the 
amplitude of RF modulating-signal output of a track 1 9, an inclination, and a phase are made in 
agreement with the phase-inversion-modulation signal output of a track 21 in the 2nd RF path 
offered by the splitter 12 by adjusting in conventional RF inclination and the conventional phase 
adjustment circuit 18. The only difference of the signal of a track 19 and a track 21 is that 180 
degrees of phases of the signal of a track 21 have shifted from the phase of the signal of a track 
19. 

[0014] The RF signal which the track 19 adjusted is combined with the modulation input of 
semiconductor laser 20 so that it can transmit by the optical subcarrier generated by laser 20. 
The wavelength (about 2-5 nanometers) of laser 20 is slightly shifted from the wavelength of 
laser 22, and the conventional wavelength-division-multiplex-izing / division technique are used 
for it, and it enables it to multiplex and divide each subcarrier output of laser 20 and 22 in the 
suitable example. 

[0015] In the example shown in drawing 1 , the subcarrier output which laser 20 and 22 
modulated is inputted into the conventional wavelength division multiplexer (WDM) 24. WDM24 
combines two modulation subcarriers and outputs them to an optical fiber 26 as an independent 
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lightwave signal. In order to maintain signal strength covering a long distance, along with a fiber 
26, one or more optical amplifiers (not shown), such as erbium fiber amplifier, can be equipped. 
[0016] Drawing 2 shows one example of the receiver of the multiplexing lightwave signal 
transmitted with the optical fiber. The signal from an optical fiber is inputted into the wavelength 
division multiplexer 28 which operates to hard flow and offers a split. In this way, the modulation 
subcarrier which the modulation subcarrier outputted from laser 20 was restored with the optical 
fiber 30 including the information which was caused modulator 10 and offered, and was outputted 
from laser 22 including reversal information is restored by the optical fiber 32. In order to 
maintain the balance of the restored subcarrier, as for fibers 30 and 32, it is desirable to combine 
with one at spacing controlled strictly in agreement with spacing of the photodetector combined 
in order to receive a restoration subcarrier. 

[0017] the example shown in drawing 2 — the information signal from a fiber 30, and the reversal 
information signal from a fiber 32 — a duplex wave detector balance light diode pair — it inputs 
into the photodetectors 36 and 38 of 34, respectively. Diode pair 34 for example "high-speed 
monolithic GainAS dual pin photo diode for balanced light wave receivers" (it Makiuchi(s) M. — ) 
of M. MAKIUCHI and others in the 1144 - 1145 pages of the electronics Letters volume [ 25th ] 
No. 17 August 17, 1989 issues et al, "High-Speed Monolithic GainAs Twin-pinPhotodiode for 
Balanced Optical Coherent Receivers", and Electronics It can constitute from a high-speed 
monolithic component which was indicated by Letters, 17 August 1989, Vol.25, No.17, and 
pp.1 144-1 145 and which built two diodes into balanced mixer structure. 

[0018] Since the inphase component exclusion capacity of the dark current of photo diode is 
high when it creates on the same substrate, the pair of the differential photo diodes 36 and 38 
has the advantage that the noise power of an output is considerably mitigable. By carrying photo 
diode on a common substrate, the RF inphase component exclusion capacity of the frequency 
component produced when the separated photo diode is used for detection also becomes high. If 
the photo diode pair adjusted well is used, since only an independent electron device can restore 
RF information signal, high cost effectiveness is acquired in this example of application. Diode 
pair 34 combines the information and reversal information which obtained from the lightwave 
signal ways 30 and 32, respectively, and were transmitted, and where a strain is mitigated in an 
electric field, it restores RF input signal of the origin outputted from the modulator 10. The 
restored RF signal is outputted to the RF output terminals 42, such as the conventional coaxial 
connector, through the electrical signal way 40. the even harmonics introduced with the 
component, which are laser or others, during transmission of a signal by combining with the 
reversal information which modulated the modulated information — a diode pair — while being 
eliminated by 34, the output power of a desired information signal is doubted. 
[0019] Drawing 3 shows another example of a receiver. Here, the restored modulation light 
subcarrier is changed into the electrical signal corresponding to it using the separated separate 
photo detectors 50 and 52. After amplifying noninverting information with the conventional RF 
amplifier 54, it is inputted into a primary a transformer 58 side. After amplifying reversal 
information with the RF amplifier 56, it is inputted into a primary a transformer 58 side. A 
transformer 58 combines a reversal information signal and a noninverting information signal by 
the conventional approach, and outputs a joint signal. At this time, even harmonics are 
eliminated, it doubles and the power of a desired information signal is outputted to the RF output 
terminal 60. 

[0020] Elimination of the even harmonics strain by association of a reversal information signal 
and a noninverting information signal and doubling of output power can be expressed 
mathematically. For example, laser 20 ( drawing 1 R> 1) can be modulated with RF input signal 
"EIN." The signal outputted to an optical fiber 30 by the wavelength division multiplexer 28 can 
be expressed as follows as EOUT1. 

EOUT1=K0+K1 EIN+K2 2 (EIN)+K3 3 (EIN)+ .... It is K0 here. DC component of a signal and EIN 
are the information signal restored and K2 2 (EIN). The secondary harmonic strain component of 
an input signal, and K3 3 (EIN) It is the 3rd strain component and continues like the following. 
[0021] 180 degrees of phases have shifted from EIN, and RF input signal inputted into laser 22 
can be expressed as "-EIN." Therefore, the restoration signal EOUT2 outputted to an optical 
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fiber 32 can be expressed as follows. 

EOUT2=-K0+K1+(-EIN) K2 2 (-EIN)+K3 3 (-EIN) + .. In EOUT2, the oddth product all serves as 
negative and the eventh product all serves as forward so that it may understand now. Therefore, 
the magnitude of EOUT1 and EOUT2 is equal, since DBOR34 or a transformer 58 combines a 
signal and EOUT2 is effectively subtracted from EOUT1 when 180 degrees of phases have 
shifted, all the eventh components are eliminated and, as for all the oddth components (the 
signal EIN which should be restored is included), strength is doubled. While the signal level of the 
RF signal restored increases 3dB by this, the secondary harmonic strain component acting as a 
failure is eliminated. 

[0022] Drawing 4 shows another example of the communication system of this invention. The 
laser 20 and 22 of the transmitting section of this equipment is the same as that of drawing 1 . 
However, the output of laser is not multiplexed by one. an output separate as a substituting 
method — the respectively separate optical fibers 70 and 72 — a diode pair — it transmits to 
34. a signal — a diode pair — an even harmonics strain is eliminated as mentioned above, 
restoring the information on desired by joining together by 34. The disadvantageous point of the 
example shown in drawing 4 is that a transmitter to a receiver must maintain a juxtaposition fiber 
transmission line all the time. 

[0023] It must have been understood that it is what this invention provides with the equipment 
which transmits a signal by few strains at an optical fiber by the above explanation. If a duplex 
wave detector balance light diode pair is used, it becomes easy to restore an information signal, 
eliminating an eventh harmonic strain, and it is advantageous. Although this invention was 
explained in relation to some suitable examples, this contractor will have it understood without 
deviating from the pneuma and the range of this invention indicated to a claim that various 
adaptation and change can be added to this. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the equipment which eliminates the strain 
component produced with a laser transmitter in more detail about an analog lightwave 
transmission system. 
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PRIOR ART 



[Description of the Prior Art] The lightwave transmission system is realized by use in current 
and various communication link fields. For example, current use of the telephone system which 
uses the optical fiber technique for long-distance transmission of voice and a data signal is 
carried out. Similarly, the cable television network which used the optical fiber technique for 
transmission of both an analog signal and a digital signal is also working now. 
[0003] Before the optical transmission network was realized, the cable television program was 
transmitted as a radio frequency (RF) signal with the electric coaxial cable. In a fiber-optic 
transmission system, a multi-channel TV signal is transmitted using communication link laser. 
The light source is modulated using a RF signal and the modulated light is transmitted along with 
the die length of an optical fiber. 

[0004] A lightwave transmission system begins unrestricted bandwidth, improvement in system 
performance, etc. substantially, and has a remarkable advantage. However, harmonic distortion 
becomes big constraint of an analog amplitude modulation optical-communication transmitting 
system. Especially a secondary strain is introduced by such a strain and the laser which 
transmits a signal to an optical transmission system. 

[0005] U.S. Pat. No. 4,393,518 "optical-communication equipment" published by 12 in July, 1983 
is indicating the lightwave transmission system containing the transmitter which transmits an 
electric analog input signal to a receiver as two separated lightwave signals through one pair of 
optical fibers. One of the two of a lightwave signal expresses the forward part of an input signal. 
Another side expresses the negative part of an input signal. It is generated by combining two 
lightwave signals with a receiver, without the electric analog output signal showing an input signal 
containing the even harmonics component possibly produced during transmission. A receiver 
needs various amplifier including the differential amplifier, in order to reproduce an input signal. 
[0006] The U.S. application 07th entitled "the fiber-optic transmission system which eliminates a 
strain" of the copending application transferred to the same grantee / No. 436,614 are indicating 
the structure of transmitting an analog input signal to a receiver with one fiber, and transmitting 
to a receiver what reversed the input signal with a separate juxtaposition fiber. A signal is 
combined with a receiver and the harmonic distortion produced during transmission of a signal is 
canceled. Since the whole input signal is transmitted through both juxtaposition fibers, even 
when fiber of one of the two is cut, although quality deteriorates, it can restore the transmitted 
information. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As for above-mentioned strain elimination structure, 
a fault has both. For example, since it is necessary to use a juxtaposition fiber, the construction 
costs of a transmission network become high. Moreover, the design of a receiver becomes a 
little complicated and implementation costs become comparatively expensive. 
[0008] It is useful to offer the amelioration system which eases the strain of the optical fiber 
system which transmits analog signals, such as an amplitude modulation vestigial sideband (AM- 
VSB) TV signal. This invention offers such equipment. 
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MEANS 



[Means for Solving the Problem] In this invention, the equipment for transmitting an analog signal 
on an optical-fiber-transmission way is offered. In order to generate the 1st light subcarrier, 
means, such as semiconductor laser, are equipped. The 1st light subcarrier is modulated with 
information signals, such as an analog AM signal. The phase of an information signal is reversed 
and a means to modulate the 2nd light subcarrier with the information signal after reversal is 
equipped. The 2nd light subcarrier as well as the 1st light subcarrier is generable with 
semiconductor laser. In order to transmit on one optic fiber communication way, the means 
which multiplexes both subcarriers to an independent lightwave signal (multiplexing) is equipped. 
[0010] It connects with the remote edge of an optic fiber communication way, and a receiver 
includes a means to separate a multiplexing lightwave signal (demulti pre KUSHINGU), and to 
restore an information signal and a reversal information signal. The restored signal is combined 
and the information signal of the electric field which eased the strain is offered. In the suitable 
example, this coupling means consists of a duplex wave detector balance light diode pair. It 
consists of the 1st photodetector which outputs the electrical signal which receives the 
information signal with which the coupling means was restored in the another example, and 
corresponds, the 2nd photodetector which outputs the electrical signal which receives the 
restored reversal information signal and corresponds, and the transformer which receives the 
electric generating power from the 1st and 2nd photodetectors, and is combined. 
[001 1] A multiplexer means to use it with a transmitter can consist of wavelength division 
multiplexers. A demultiplexer means can consist of wavelength division multiplexers which 
operate to hard flow and function as a wavelength division demultiplexer. Multiplexing and 
separation of the 1st and 2nd light subcarrier which were modulated become easy by detaching 
the wavelength of a laser transmitter for a while mutually. 
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EXAMPLE 



[Example] Drawing 1 shows the transmitter by this invention. The conventional RF modulator 1 0 
generates many AM-VSB television signals, and they are inputted into the RF-signal splitter 12. 
The signal splitter 12 offers two paths of a RF signal. In the 1st path, a signal is reversed by the 
inverter 14, and it outputs to a track 21, and is used for the modulation of optical subcarrier 
generators, such as semiconductor laser 22. Laser 22 outputs the optical subcarrier of the 
predetermined wavelength of 1 .5 microns. By modulating a laser output by the RF signal from an 
inverter 14, a reversal input signal can be transmitted with an optical fiber. In this industry, either 
the direct modulation of an optical subcarrier generator or external modulation can be used like 
common knowledge. 

[0013] After decreasing the amplitude of an input signal if needed with an attenuator 16, the 
amplitude of RF modulating-signal output of a track 1 9, an inclination, and a phase are made in 
agreement with the phase-inversion-modulation signal output of a track 21 in the 2nd RF path 
offered by the splitter 1 2 by adjusting in conventional RF inclination and the conventional phase 
adjustment circuit 18. The only difference of the signal of a track 19 and a track 21 is that 180 
degrees of phases of the signal of a track 21 have shifted from the phase of the signal of a track 
19. 

[0014] The RF signal which the track 19 adjusted is combined with the modulation input of 
semiconductor laser 20 so that it can transmit by the optical subcarrier generated by laser 20. 
The wavelength (about 2-5 nanometers) of laser 20 is slightly shifted from the wavelength of 
laser 22, and the conventional wavelength-division-multiplex-izing / division technique are used 
for it, and it enables it to multiplex and divide each subcarrier output of laser 20 and 22 in the 
suitable example. 

[0015] In the example shown in drawing 1 , the subcarrier output which laser 20 and 22 
modulated is inputted into the conventional wavelength division multiplexer (WDM) 24. WDM24 
combines two modulation subcarriers and outputs them to an optical fiber 26 as an independent 
lightwave signal. In order to maintain signal strength covering a long distance, along with a fiber 
26. one or more optical amplifiers (not shown), such as erbium fiber amplifier, can be equipped. 
[0016] Drawing 2 shows one example of the receiver of the multiplexing lightwave signal 
transmitted with the optical fiber. The signal from an optical fiber is inputted into the wavelength 
division multiplexer 28 which operates to hard flow and offers a split. In this way, the modulation 
subcarrier which the modulation subcarrier outputted from laser 20 was restored with the optical 
fiber 30 including the information which was caused modulator 10 and offered, and was outputted 
from laser 22 including reversal information is restored by the optical fiber 32. In order to 
maintain the balance of the restored subcarrier, as for fibers 30 and 32, it is desirable to combine 
with one at spacing controlled strictly in agreement with spacing of the photodetector combined 
in order to receive a restoration subcarrier. 

[001 7] the example shown in drawing 2 — the information signal from a fiber 30, and the reversal 
information signal from a fiber 32 — a duplex wave detector balance light diode pair — it inputs 
into the photodetectors 36 and 38 of 34, respectively. Diode pair 34 for example "high-speed 
monolithic GainAS dual pin photo diode for balanced light wave receivers" (it Makiuchi(s) M. — ) 
of M. MAKIUCHI and others in the 1 144 - 1 145 pages of the electronics Letters volume [ 25th ] 
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No. 17 August 17, 1989 issues et al, "High-Speed Monolithic GainAs Twin-pinPhotodiode for 
Balanced Optical Coherent Receivers", and Electronics It can constitute from a high-speed 
monolithic component which was indicated by Letters, 17 August 1989, Vol.25, No.17, and 
pp.1 144-1 145 and which built two diodes into balanced mixer structure. 

[0018] Since the inphase component exclusion capacity of the dark current of photo diode is 
high when it creates on the same substrate, the pair of the differential photo diodes 36 and 38 
has the advantage that the noise power of an output is considerably mitigable. By carrying photo 
diode on a common substrate, the RF inphase component exclusion capacity of the frequency 
component produced when the separated photo diode is used for detection also becomes high. If 
the photo diode pair adjusted well is used, since only an independent electron device can restore 
RF information signal, high cost effectiveness is acquired in this example of application. Diode 
pair 34 combines the information and reversal information which obtained from the lightwave 
signal ways 30 and 32, respectively, and were transmitted, and where a strain is mitigated in an 
electric field, it restores RF input signal of the origin outputted from the modulator 1 0. The 
restored RF signal is outputted to the RF output terminals 42, such as the conventional coaxial 
connector, through the electrical signal way 40. the even harmonics introduced with the 
component, which are laser or others, during transmission of a signal by combining with the 
reversal information which modulated the modulated information — a diode pair — while being 
eliminated by 34, the output power of a desired information signal is doubled. 
[0019] Drawing 3 shows another example of a receiver. Here, the restored modulation light 
subcarrier is changed into the electrical signal corresponding to it using the separated separate 
photo detectors 50 and 52. After amplifying noninverting information with the conventional RF 
amplifier 54, it is inputted into a primary a transformer 58 side. After amplifying reversal 
information with the RF amplifier 56, it is inputted into a primary a transformer 58 side. A 
transformer 58 combines a reversal information signal and a noninverting information signal by 
the conventional approach, and outputs a joint signal. At this time, even harmonics are 
eliminated, it doubles and the power of a desired information signal is outputted to the RF output 
terminal 60. 

[0020] Elimination of the even harmonics strain by association of a reversal information signal 
and a noninverting information signal and doubling of output power can be expressed 
mathematically. For example, laser 20 ( drawing 1 R> 1) can be modulated with RF input signal 
"EIN." The signal outputted to an optical fiber 30 by the wavelength division multiplexer 28 can 
be expressed as follows as EOUT1. 

EOUT1=K0+K1 EIN+K2 2 (EIN)+K3 3 (EIN)+ .... It is K0 here. DC component of a signal and EIN 
are the information signal restored and K2 2 (EIN). The secondary harmonic strain component of 
an input signal, and K3 3 (EIN) It is the 3rd strain component and continues like the following. 
[0021] 180 degrees of phases have shifted from EIN, and RF input signal inputted into laser 22 
can be expressed as "-EIN." Therefore, the restoration signal EOUT2 outputted to an optical 
fiber 32 can be expressed as follows. 

EOUT2=-K0+K1+(-EIN) K2 2 (-EIN)+K3 3 (-EIN) + In EOUT2, the oddth product all serves as 
negative and the eventh product all serves as forward so that it may understand now. Therefore, 
the magnitude of EOUT1 and EOUT2 is equal, since DBOR34 or a transformer 58 combines a 
signal and EOUT2 is effectively subtracted from EOUT1 when 180 degrees of phases have 
shifted, all the eventh components are eliminated and, as for all the oddth components (the 
signal EIN which should be restored is included), strength is doubled. While the signal level of the 
RF signal restored increases 3dB by this, the secondary harmonic strain component acting as a 
failure is eliminated. 

[0022] Drawin g 4 shows another example of the communication system of this invention. The 
laser 20 and 22 of the transmitting section of this equipment is the same as that of drawing 1 . 
However, the output of laser is not multiplexed by one. an output separate as a substituting 
method — the respectively separate optical fibers 70 and 72 — a diode pair — it transmits to 
34. a signal — a diode pair — an even harmonics strain is eliminated as mentioned above, 
restoring the information on desired by joining together by 34. The disadvantageous point of the 
example shown in drawin g 4 is that a transmitter to a receiver must maintain a juxtaposition fiber 
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transmission line all the time. 

[0023] It must have been understood that it is what this invention provides with the equipment 
which transmits a signal by few strains at an optical fiber by the above explanation. If a duplex 
wave detector balance light diode pair is used, it becomes easy to restore an information signal, 
eliminating an eventh harmonic strain, and it is advantageous. Although this invention was 
explained in relation to some suitable examples, this contractor will have it understood without 
deviating from the pneuma and the range of this invention indicated to a claim that various 
adaptation and change can be added to this. 
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* NOTICES * 

JPO and NCIPt are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the block diagram of the transmitter by this invention, is single track 
about an electrical signal way, and shows a lightwave signal way by the double line. 
[Drawing 2] Drawing 2 is the block diagram showing one example of the receiver by this 
invention, and expresses a lightwave signal way with the double line. 

[ Drawing 3] Drawing 3 is the block diagram showing another example of the receiver by this 
invention, and expresses a lightwave signal way with the double line. 

[Drawing 4] It is the block diagram which transmits signal transmission to a duplex wave detector 
balance light diode pair by two juxtaposition lightwave signal ways expressed with the double line 
and in which showing another example of this invention. 
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